
o
Michael O. Leavitt

Governor

Kathleen Clarke
Executive Director

Lowell P. Braxton
Division Director

Stat'of Utah
DEPARTMENT OF NATURAL RESOURCES
DIVISION OF OIL, GAS AND MINING
1594 West North Temple, Suite 1210

PO Box 145801

Salt Lake City, Utah 84114-5801

801-538-5340

801-359-3940 (Fax)

801-538-7223 (TOO)

March 8, 2002

• 01<-

Mr. C. Kim Blair, Director Design Engineering
Questar Regulated Services Co.
1140 West 200 South
P. O. Box 45360
Salt Lake City, UT 84145-0360

Mr. David Miller, Resident Agent
Lodestar Energy, Inc.
HC 35 Box 370
Helper, UT 84526

Re: Blasting Report, White Oak Mine, C/007/00 1, Outgoing File

Dear Messrs. Blair and Miller;

Please find enclosed a copy of a blast report provided to the Division of Oil, Gas & Mining by
Bradley Safety Consultants. This report, prepared by Mickey Bradley, covers the February 28,2002 blast
that occurred at Lodestar's Whisky Creek (White Oak) Mine and was prepared for the Division to help us
better understand the effects ofblasting at this site. You should note that the ground vibration levels that
were recorded are all well below the allowable limits.

We appreciate your cooperation on this project and are confident that blasting, when done
appropriately and in accordance with the approved plans, can be accomplished without damage to the
pipelines. Please call if you have any questions.

Sincerely

f)~C2_~
Daron R. Haddock
Permit Supervisor

sm
Enclosure:
cc: Mary Ann Wright

Pete Hess
Wayne Western

0:\007001.WO\DRAFT\blastrpt.doc



t.. • •B
S
C

March 2, 2002

BRADLEY SAFETY CONSULTANTS

RR 03 BOX 770
WILBURTON. OK. 74578

((settebella"

(918)465.3405

I appreciate the op~gunity'gti~rlQfl9·Wit9..yoMand your division on Utah's first surface coal
mine blast on Fetjf1.l~iy·28,~~OQ~~ Otherttaal1for building impl()~i()ns, it was the largest gathering
of individuals thatl·~~Y~wit9~.forabl~~tRepresentedVJE!r~: Division of Oil, Gas and
Mining; Lodestar; Qu~~r;<Ar~t~c;;Q~ICA;' 1Q.~~rmountain WestEnergy; Wolf Mining Group; and
Nielson Construction. .

Of concern to everyone invol~~d~s}1he~~~~epotentiCiI to Questa[s,gas Iin~ from blasting
overburden at Lodestar's WhiskyG(~k No~·t'Mine (White Oak) at Scofield, Utah. The day
before the blast, an informationall11~~iQ.g~~tleld to discuss the detonation of explosives, rock
breakage, ground vibration, seism6Q~PQs,t~k particle velocity, and damage potential.

",: . ':.' ," ;". ';';":~-<', ", ,-" :':-~;'-' ~

You will recall that I had mentioned that PClrtiyl~ velocity.~nd frequenCYClre the most important
parameters to consider when assessing the 'potential e~ec:t of ground'vibration on structures. I
had also mentioned that contrary to public belief, most pipeline damage is not caused by elastic
vibrations but rather from block motion or from having the pipeline in the actual blast crater
zone.

There have been numerous tests regarding vibration damage to pipelines. In 1981, the
Southwest Research Institute for the Pipeline Research Committee of the American Gas
Association conducted an extensive study of the blasting and pipelines with particle velocities of
20 IPS (inches per second) without damage to the pipelines.

A recent study conducted by Rachel Bernau, and presented to the International Society of
Explosives Engineers (2001) found low responses. strains and calculated stresses to the pipe,
even from large blasts. Ground vibrations of 4.7 IPS to 9.8 IPS produced worst case strains that
were about 25 % of the strains resulting from normal pipeline operations. She found that no
pressurization failures or permanent strains occurred even at vibration levels of 23.6 IPS.
Although these particle velocities were sustained without loss of pipe integrity, it was
recommended that a safe level criterion of about 5 IPS be used for a larger surface mine blast
for Grade B or better steel pipe. This level concurs with an article written for the "Coal Journal"
in January 1995 by Jim Ludiczak, a blasting consultant. (See Enclosure 1).

I even ran across the results of a study for the US Army Corps of Engineers conducted by W.L.
Huff. (pUblished September 1979). It was on pipeline responses to a 9000 kg TNT blast.
Although the pressurized pipeline was only 24 meters from ground zero, no visible breaks
occurred. The radial vibration was 168 IPS.

I found particularly interesting the Geologic Hazard study for Questar. It discussed the potential
for damage to pipeline from an earthquake. "... it is highly unlikely that an earthquake event
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and potential surface displacement would cause damage to the pipeline. O'Rourke and Palmer
(1996) evaluated pipeline perfoimance during 11 major southern California earthquakes (Richter
magnitude 5.9 to 7.7) over a 61 year period and concluded that post Wortd War II electric arc
welded transmission lines in good repair have not experienced leaks or breaks."

The amplitude of the surface wave from blasting is less than the thickness of these sheets of
paper. The pipeline moves with the earth. It is differential pressure that damages pipes, and
that occurs in the cratering zone. What about potential damage to the stability of the coal pillars
in the Gasline Protection Corridor? The pillar supports that remain consist of 51 to 68 percent of
the coal. I have read studies regarding pillar supports in limestone mines, and PPVs of over 9
IPS would be required to cause any damage.

On February 28, Lodestar conducted a shot utilizing a maximum of 746 pounds per 8 ms delay
period. (See blast report enclosures 2 and 3). Seismographs were set up at five different
locations, ranging from 350 feet to 2500 feet. (See enclosure 4). Enclosure 5 depicts the
location of the seismographs in relation to the underground workings, hundreds of feet below
surface.

At seismic monitoring location # 1, only 350 feet from the blast, a Nomis Seismograph #1258
recorded a PPVof only.104IPS, an extremely low reading for this distance. At seismic
monitoring location # 2, 800 feet from the blast, a White's seismograph # 1337 recorded a PPV
of 0.285 IPS. (See Enclosure # 6). At seismic monitoring location # 3, 1300 feet from the blast,
a White's seismograph # 1380 recorded a PPV of 0.1 IPS. (See Enclosure # 7) At seismic
monitoring location # 4, 1500 feet from the blast, a Geosonics seismograph recorded a PPV of
0.09 IPS. Finally at seismic monitoring location # 5, 2500 feet from the blast, a White's
seismograph # 1291, recorded a PPVof 0.035 IPS.

I would like to point out that these PPV's are surface recordings. As the waves travel through the
earth, energy decays due to geometric spreading, and at 100 feet down the actual vibration level
is only a small percentage of that recorded on the surface. These vibration levels would have no
effect on the pillar supports.

The question of future vibration monitoring did come up. I believe everyone present was
satisfied with the recorded vibration levels. With the exception of the closest monitoring
location, the vibrations were running one third their anticipated levels based on the DuPont
formula for estimating ground vibration. 160 Distance -1.6

·POYtIder Weight
The OSM law allows either seismic monitoring or use of a scaled distance equation. The
equation is the only non-site specific option, based on generalized data collected over the whole
of the United States. It is the most restrictive, yet undoubtedly the simplest of all the ground
motion compliance options. It requires only that the distance from the shot to the point of
interest is related to the maximum charge weight per delay, as a square root scaled distance.

Although the blast at the Whisky Creek Mine was basically a non-event, it was exciting to be
present as history was made.

If I can be of further assistance. please contact me.

Sincerely,

~~1f~
Enclosures
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IDaron Haddock - Lode Star Info.doc • P~ge 1 I

Wolfe Blast Design - Lode Star Mining I White Oaks Mine
':.:..'1:: I ~~:r-

500.0 1~2.o 14;="ID ,.
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1792.0

892.0

Number of Blast Holes Per 8 ms Delay
500.0.,....- _

750.0=

1000.0

~===

1500.0S§§§§§§

1750.0

2000.0'-- __
0.0 1.0

Blast Information Estimation
Total Number of Loadable Holes 41
Vibration Concern - Gas Une 1,500 ft from shot
Maximum Ibs per hole . 76 ft deep - 13 ft stem = 63 ft of Column = 756 Ibs
Product Used 5" x 271b Packaged Emulsion
1,500 ft @ 55 scale Distance Factor 744 Ibs/delay
Initiation System Handldets & HTD Surface Delays (Triple primed on deep

Holes) Doubled up on Surface Delays & 1 Ib cast Booster
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B~1ey Safety Consu1tants, ~~:

Uta.ivision of Oi1, Gas and ~ng ,
Lodestar Energy, Inc., White Oak Hine~

Location of seis.ographs for Questar Test Shot
February 28, 2002
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Bradley Safety Consultants, Inc.
Utah Div. of Oil, Gas, & Mining

Lodestar Energy, Inc.-White Oak Mine
Questar Test Shot

Loc.# 2 800 Feet from blast
C.W. "Mickey" Bradley

I
I

-I Event Number: 000 Date: 02/28/02 Time: 17:26
I Acoustic Trigger: 128 dB Seismic Trigger: 0.02 in/s Serial Number: 1337

I

' --.-Ampli~udesand Frequencies Graph Information-----l

Radzal: 0.285 in/s @ 8.2 Hz. Duration: 0.000 sec To: 2.500 sec
! Vertical: 0.13 in/s @ 12.4 Hz. Seismic: 0.28 in/s (0.07 in/s/div)
i Transverse: 0.175 in/s @8.6 Hz. Time Lines at: 0.50 sec intervals
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Bradley Safety Consultants, Inc.
Utah Div. of Oil, Gas, & Mining

Lodestar Energy, Inc.-White Oak Mine
Questar Test Shot

Loc.# 3 1300 feet from blast
C.W. "Mickey" Bradley

Event Number: 000 Date: '07/2A/02 Time: 17:71
.._.___ Acoustic Trigger: 142 dB Seismic Trigger: 0.02 in/s Serial Number: 1380 _

Amplitudes and Frequencies Graph Information
Radial: 0.10 in/s @ 8.2 Hz. Duration: 0.000 sec To: 2.500 sec
Vertical: 0.06 in/s @ 7.8 Hz. Seismic: 0.10 in/s (0.025 in/s/div)
Transverse: 0.06 in/s @7.0 Hz. Time Lines at: 0.50 sec intervals
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Bradley Safety Consultants, Inc.
Utah Div. of Oil, Gas, & Mining

Lodestar Energy, Inc.-White Oak Mine
Questar Test Shot

Loc.# 5 2500 feet from blast
i C. W. "Mickey" Bradley

i Event Number: 001 Date: 02/2B1tl2 Time: ·17:28
! Acoustic Trigger: 125 dB Seismic Trigger': '0.02 in/s Serial Number: 1291
r----- -------j
i Amplitudes and Frequencies Graph Information

I
IRadial: 0.035 in/s@6.3Hz.Duration:0.000secTo:2.500sec
I Vertical: 0.02 in/s @ 10.2 Hz. Seismic: 0.04 in/s (0.01 in/s/div)
! Transverse: 0.035 in/s @8.9 Hz. Time Lines at: 0.50 sec intervals
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